Abstract. The harmonic voltage at the wind farm interconnection point does not exceed the harmonic distortion limits of all voltage levels stipulated by the national standard. The allowable value of the harmonic current injected into the power system shall be allocated in proportion to the total capacity and installed capacity of the harmonic source equipment. However, judging from the status quo of the implementation of harmonic national standard, there is still much controversy over this standard. One of the focal points of controversy is determining the limits of whether different types of harmonic sources should be treated differently. Based on the theoretical research, this paper selects the typical wind farm interconnection points and calculates the admittance capacity limits under different harmonic constraints of the wind farm based on the historical data and the level of harmonic planning, and analyzes the rationality of the calculation results.
Introduce
The operating characteristics of wind power are different from conventional power supplies. The randomness and intermittency of wind energy determine that the output characteristics of wind turbines are also fluctuating and intermittent [1] [2] [3] [4] . The asynchronous generator, as a power generating mechanism, injects some harmonics into the system while sending active power, and its harmonic content changes according to the capacity of the wind farm. When the capacity of the wind farm is small, the impact of these characteristics on the power system is not significant, but as the proportion of wind farm capacity in the system increases, the impact of the wind farm on the system will become more and more obvious [5] [6] [7] [8] [9] . For this reason, this article calculates the admittance capacity of the wind farm to build based on harmonic content requirements of interconnection points.
Calculation steps
Under harmonic constraints, the calculation process of wind farm grid-connected and grid-connected capacity of photovoltaic power plants can be summarized as follows:
1) Query the total available power parameter value of the network at the network connection point, and obtain the h (h is 2 to 19) harmonic emission limit values based on the historical data;
2) According to the h-th harmonic planning level, the recommended value of the superposition coefficient and the recommended coefficient at the same time, calculate the admittance of wind farm grid-connected and photovoltaic power station under the h-th harmonic constraint Capacity limit;
3) Take the minimum value from the second harmonic to the 19th harmonic constraint as the maximum admittance capacity for wind power or photovoltaic power station access at the grid connection point.
Wind farm network introduction
The wind farm intends to access 110kV busbar of a 220kV substation. There are two main transformers, high voltage side with double bus wiring and with 6 feeders. The mid-voltage side 110kV system uses 12 bus lines with double busbar, and the low voltage side of the substation is wired with single busbar. The configured 35kV reactive power compensation capacitor adopts outdoor parallel capacitor. The 5th harmonic voltage ratio of line 197 is shown in Figs. 2-4 . The average values of the 5th harmonic voltage of A, B and C phases were 0.7908%, 0.6842% and 0.7437% respectively, and the maximum values were 1.4483%, 1.1042% and 1.3978% respectively. The 95% probability value were 1.0405%, 0.8802%, 0.9661%. The 5th harmonic voltage ratio of line 191 is shown in Figs. 5-7 . The average values of the 5th harmonic voltage of A, B and C phases were 0.5239%, 0.4510% and 0.4440% respectively, and the maximum values were 1.5802%, 1.2314% and 1.1044% respectively. The 95% probability values were 0.8632% and 0.7776 %, 0.6955%. The 5th harmonic voltage ratio of line 154 is shown in Figs. 8-10 . The fifth harmonic voltage of A, B and C were 0.1327%, 0.1182% and 0.1152% respectively, the maximum values were 0.4868%, 0.2494% and 0.4411%, the 95% probability values were 0.2046%, 0.1952% and 0.1789%, respectively. The upper limit of EU5 that can be obtained from the above table is 1.5802%. Similarly, the maximum value of the harmonic emission limits for the remaining 2-19 wind farms can be obtained as shown in the following table: 
Calculation results
Now assess the maximum admittance of wind farms under harmonic constraints. Under each harmonic constraint condition, the maximum admittance capacity of the wind farm is shown in Table 7 -3, so the maximum admittance capacity of the wind farm at the interconnected site is 41.9337MVA. 
Summary
If the harmonic limit of wind power is too loose, the power quality of the power system will drop after the grid is connected, threatening the security of the grid. If the wind power harmonic limit is too strict, it will lead to unnecessary waste of funds. This paper selects the typical wind farm interconnection points and calculates the admittance capacity limits under different harmonic constraints of the wind farm based on the historical data and the level of harmonic planning, and analyzes the rationality of the calculation results. It is expected that the characteristics of wind power harmonics will be further studied and a more scientific harmonic limit allocation method will be proposed.
